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(57) ABSTRACT

A vacuum cleaner apparatus for securing a hand held vacuum
cleaner having a housing, the housing comprising a motor-fan
unit, a dust container, and an air passage. The vacuum cleaner
apparatus has a shaft part to which the housing can be secured,
the shaft part comprising a handle and one or more batteries.
The vacuum cleaner apparatus also has a tloor nozzle and a
tube passage configured to connect the tloor nozzle to the air
passage when the housing 1s secured to the shait part.
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1
HAND HELD VACUUM CLEANER

FIELD OF THE INVENTION

This application 1s a continuation of U.S. application Ser.

No. 10/544,927, filed Apr. 13, 2007, now U.S. Pat. No. 8,225,
456, which was filed under 35 USC §371 of International
Application No. PCT/SE2004/000136 filed Jan. 30, 2004
which claims priority to Swedish Application No. 0300355-5
filed on Feb. 10, 2003, the disclosure of each which 1s
included herein by reference in i1ts entirety. This invention
relates to a hand held vacuum cleaner comprising a housing,
supporting a motor-fan unit, a dust container and an air pas-
sage ending in the dust container through which dustladen air
1s directed into the dust container, the vacuum cleaner also
comprising at least one filter arranged after the dust container
as seen 1n the flow direction, the dust container constituting a
part of a cyclone separator arranged between the air passage
and the filter.

BACKGROUND

Hand held vacuum cleaners which are battery powered as

well as powered by mains supply, are previously known, see
for instance U.S. Pat. No. 4,967,443, and are used for fast

cleaning of small surfaces. It 1s important that such vacuum
cleaners are easily accessible and user friendly designed.
These vacuum cleaners are usually designed such that the
dust container together with the filter can be removed from
the remaining part of the vacuum cleaner housing that con-
tains the fan unit. In order to empty the vacuum cleaner also
the filter has to be removed from the dust container before the
content can be emptied through the opening which is estab-
lished when the filter has been taken away. Removal of the
dust from the dust container 1s hence troublesome, dirty and
time consuming. It should in this connection be mentioned
that the volume of the dust container for this type of vacuum
cleaners 1s very limited and that the filter 1s rapidly clogged
which means lost suction efficiency and that emptying has to
be done with short intervals.

It 1s Turther known, see EP 914793, to provide a hand held
vacuum cleaner of the type mentioned above with a large
opening covered by a pivotable 11d 1n order to facilitate emp-
tying but since the dust usually gets stuck to the filter the dust
can not be easily poured out of the opening. Moreover since
the conventional filter system 1s quickly clogged the suction
elficiency 1s still not suilicient.

It 1s also previously known to use the type of hand held
vacuum cleaner described above 1n combination with a shaft
part whose, lower portion supports a nozzle (so called stick
cleaner), see for instance SE 9701543-2. The shaift part 1s
provided with a tube connection by means of which dust
laden air 1s transierred from the nozzle to the air inlet of the
hand held vacuum cleaner which i1s removably secured to the
shaft part. This means that the combined stick cleaner 1n a
comiortable way can be used for floor cleaning purpose. Of
course this type of vacuum cleaners also has the same disad-
vantages as the hand held vacuum cleaner described above
with respect to filter clogging and handling when being emp-
tied.

SUMMARY OF THE INVENTION

The purpose of this invention is to create an arrangement
which eliminates a too fast clogging of the filter and which
facilitates emptying of the vacuum cleaner at the vacuum
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2

cleaner types described above. This 1s achieved by means of
a device having the characteristics mentioned 1n the claims.

In a first aspect, the present invention provides a hand held
vacuum cleaner having a housing, a motor-fan unit, a dust
container, an air passage opening into the dust container and
through which dust laden air 1s directed into the dust con-
tainer, and at least one filter arranged after the dust container,
as seen 1n the flow direction. The dust container has a first
emptying opening, which i1s normally being covered by a Iid
and 1s s1zed such that 1t allows the dust collected 1n the dust
container to fall out through the opening when the lid 1s
opened. The dust container also has a second emptying open-
ing that 1s adapted to be fluidly connected to an external
vacuum source via a connection.

In a second aspect, the present invention provides a vacuum
cleaner having a housing, a motor-fan unmt contained 1n the
housing and having a motor-fan inlet opening, an air inlet
passage, and a dust container selectively attachable to the
housing. The dust container has a container air inlet adapted
to be 1n fluid communication with the air inlet passage when
the dust container 1s attached to the housing, a container air
outlet located at a first end of the dust container and adapted
to be 1 fluid communication with the motor-fan inlet opening
when the dust container 1s attached to the housing, a filter
positioned between the container air inlet and the container
air outlet, a first emptying opening having a {irst cover asso-
ciated therewith, and a second emptying opening having a
second cover associated therewith. In this aspect, the dust
container can be emptied through the first emptying opening
without removing the dust container from the housing.

In a third aspect, the present invention provides a dust
container for a vacuum cleaner. The dust container has an air
inlet, an air outlet, a first dirt outlet, and a second dirt outlet.
The first and second dirt outlets are separate from the air
outlet.

BRIEF DESCRIPTION OF THE DRAWINGS

An embodiment of the mvention will now be described
with reference to the accompanying drawings 1n which

FIG. 1 1s a perspective view of the vacuum cleaner 1n
question together with a shaftt part,

FIG. 2 1s a schematic sectional view through the shaift part
shown 1n FIG. 1,

FIG. 3 1s a perspective view of the vacuum cleaner being,
removed,

FIG. 4 1s a sectional view through the vacuum cleaner,

FIG. 5 1s an exploded view showing the vacuum cleaner
being separated and at the emptying procedure,

FIG. 6 1s a perspective view of the vacuum cleaner showing,
a different method for emptying the vacuum cleaner whereas

FIG. 7 1 a perspective view shows a further method for
emptying the vacuum cleaner.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

As appears from FIG. 1 the shown vacuum cleaner com-
prises an elongated shait part 10 1n which a hand held vacuum
cleaner 11 1s removably arranged. The lower end of the shaft
part supports a tloor nozzle 12 enclosing an electrically driven
brush roll 13, not described 1n detail, and which 1s turnably
secured to the shait part 10. The nozzle has an elongated
suction opening 14 extending in the length direction of the
nozzle and the suction opening 1s via a flexible tube passage
15 connected to the hand held vacuum cleaner 11 1n a manner
which will be described below. The upper portion of the shaft
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part 10 1s shaped as a handle 16 and has an operating knob 17
that via an electric circuit, not shown 1n detail, 1s connected to
the hand held vacuum cleaner when 1t 1s secured to the shaft
part. The shaft part might also enclose one or several batteries
18 which are connected to the electric circuit.

The nozzle 12 1s provided with a supporting part 12a hav-
ing one end that via a shatt 1s pivotally arranged about a first
axis A extending mainly horizontally and mainly parallel to
the suction opening 14. The other end of the supporting part
12a 1s pivotally secured to the lower portion of the shaft part
10 about a second axis B that 1s mainly perpendicular to the
length direction of the shaft part 10 and to the first axis A. This
means that there 1s a double link arrangement between the
shaft part 10 and the nozzle 11, which gives an excellent
maneuverability of the vacuum cleaner when being used as a
stick cleaner. This arrangement also makes i1t possible to
casily hide the electric wires between the shaft part 10 and the
nozzle within the support arm 12a. In order to create a reliable
nozzle link the shait ends defining the axis A are supported by
two shalt supports comprising separate units that are remov-
ably 1nserted into pockets in the nozzle.

The hand held vacuum cleaner 11 comprises a housing 20
with a handle 21 and the housing encloses a motor-fan unit 22
driven by one or several batteries 23 placed in the handle 21.
The motor-fan unit 1s controlled by means of a control knob
24 placed at the handle and the part of the electric circuit
which 1s placed in the hand held vacuum cleaner 1s via a
connection 25 connected to the part of the circuit which 1s
placed in the shait part 10 when the hand held vacuum cleaner
1s fixed to the shaft part 10. The housing 1s provided with
several openings 26 through which the air flowing through the
fan unit leaves the housing. The housing also has an inlet
channel 27 extending from the front part of the housing to an
outlet opening 28 arranged at the middle part of the housing.
In the channel 27 a tube part 29 1s slidably arranged the outer
end of the tube part being shaped as a nozzle. When the hand
held vacuum cleaner 1s fastened to the shaft part the tube part
29 1s pushed into the channel 27 and 1s thereby a direct
continuation of the tube passage 15 of the shatt part. The tube
part can also be pulled out to an extended position and by
means of a retaining mechanism, not shown, be locked tem-
porarily 1n the extended position.

The housing 1s provided with a recess 30 1in which a dust
container 31 1s removably arranged the dust container being
removed by means of locking knobs 32 arranged at each side
of the container. The dust container 31 is shaped as an elon-
gated body with an open end and 1s partly made of transparent
material. Close to the open end of the dust container there 1s
an inlet 33 that 1s coaxial to the outlet opeming 28 of the
channel 27. The open end 1s partly covered by a filter liner 34
that follows the dust container when 1t 1s removed from the
housing but which 1s removably arranged with respect to the
dust container. The filter liner comprises a collar shaped por-
tion 35 resting against a seat arranged at the wall of the dust
container the collar shaped portion continuing into a sleeve
shaped portion 36 centrally arranged in the dust container.
The sleeve shaped portion has a flange 37 overbridging the
distance between the sleeve shaped portion 36 and the sur-
rounding container wall and extends around a part of the
circumierence of the sleeve shaped portion. The part 38 of the
sleeve shaped portion which 1s placed at one side of the flange
37 1s together with the collar shaped portion 35 made by
homogenous material whereas the part which 1s placed at the
other side of the flange comprises a grating structure which 1s
covered by a coarse filter 39 that also extends over the end 40
of the sleeve shaped portion. The coarse filter 39 preferably
comprises a washable fine meshed plastic net. Further the
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filter liner 34 1s provided with a radially extending wall 41 that
stretches between the flange 37 and the collar shaped portion
35 close to the mlet 33. The wall 41 prevents the dust in the
dust container from falling out through the inlet 33 1if the
vacuum cleaner should be turned up-side-down and also lim-
its an annular flow channel around a part of the circumierence
of the filter liner 34. When dust laden air flows through this
channel it contributes to the creation of a vortex 1n the dust
container which will thus operate as a cyclone separator 1n
which larger particles are separated from the air flow at the
same time as the process 1s visualized through the transparent
container wall. Thus, the cyclone prevents the filter from
being clogged by means of larger dust particles and dirt. By
means of the transparent container wall it 1s also possible to
see the dust level 1n the container and hence also to establish
when 1t 1s time to empty the container.

The filter liner 34 encloses aremovable support body 42 for
a fine filter 43 for mstance a flat circular paper filter that can
be clamped between the support body 42 and the filter liner
34. The support body 42 mainly has the same sleeve shape as
the filter liner 34 but 1s somewhat smaller and forms a flow
passage 44 for the air which tlows through the coarse filter 39
and the fine filter 43 to the inlet opening 45 of the fan unait.
Alternatively the fine filter can be replaced by a body of
toamed plastic or the like to separate finer particles after the
coarse filter whereby the body 1s secured 1n a suitable way 1n
the filter liner.

The dust container has a large emptying opening 46
extending over the entire bottom part of the dust container and
the opening 1s normally covered by a lid 47 supported by a
yoke 48 turnably secured at each side of the dust container the
yoke being acted on by two springs 49 normally pressing the
l1id against a seal 50 surrounding the opening 46.

The lid 47 supports a flap 51, that 1s turnably fastened to the
l1d 47 by means of dowels 52, and 1s normally hiding a small,
circular emptying opening 33 which is connected to the inside
of the dust container. This opening might be covered by a
tongue 54 of elastic material which 1s fastened at one of its
sides and rests against a seat 35 surrounding the opening 53
the tongue serving as a check valve that opens when a tube 56
connected to an outer vacuum source 1s pressed against the
seat 55 or 1s 1nserted 1nto the opening 53. Instead of using an
clastic tongue it 1s of course possible to provide the seat 55 or
the flap 51 with a sealing that prevents air from flowing
through the emptying opening 53 into the dust container
when the flap 1s closed.

The hand held vacuum cleaner 1s used and operates in the
following manner. In normal use the hand held vacuum
cleaner 11 i1s removed from the shaft part 10 after which the
tube part 29 1s pulled out to the outer position. Then the motor
fan unit 1s started by acting on the operating knob 24. This
means that air together with dirt particles are sucked in
through the tube part 29 and the inlet channel 27. The dust
laden air flows through the outlet opening 28 and the inlet 33
ol the dust container 31 after which the dust laden air flows
into the channel which 1s limited by the filter liner 34, the
flange 37 and the wall of the dust container and extending
around the sleeve shaped portion 36. Thereby a vortex is
created 1n the dust container the vortex separating heavier
particles from the air flow such that they can be collected at
the bottom of the container. The air then flows further through
the coarse filter 39 and the fine filter 43 to the tflow passage 44
from which the cleaned air leaves to the inlet opeming 435 of
the fan umit. After having passed the fan unit the air then
leaves to atmosphere via the openings 26.

In order to empty the hand held vacuum cleaner there are
three different alternatives. By manually opeming the 1id 46
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against the action of the springs 49 the operator can uncover
the emptying opening 46 and the collected dust 1s allowed to
fall freely out of the opening or to be shaken out through 1t.
This means a quick emptying function without the need for
removing the dust contaimner from the hand held vacuum
cleaner. A second quick emptying alternative 1s, when the
operator uses a larger type of vacuum cleaner during a con-
ventional vacuum cleaning operation, to open the flap 31 and
press the inlet opening of the tube handle 56 of the larger
vacuum cleaner against the seat 55. This means that the
tongue 54 because of the vacuum created by the larger
vacuum cleaner will uncover the opening 33 and the content
in the dust container 31 will be sucked over to the dust
container of the larger vacuum cleaner. Thereby also the
coarse filter 39 and the fine filter 43 will be cleaned by the air
that flows backwards through the hand held vacuum cleaner.
A further emptying alternative 1s to remove the dust container
31 from the housing 20 by acting on the locking knobs 32.
Thereby the dust container 1s removed together with the filter
liner 34, the fine filter 43 and the support body 42. By remov-
ing the last mentioned three parts from the dust container 1t
can be emptied and the dust container 31, the filter liner 34
with the coarse filter 39 and the support body 42 can be
cleaned separately and a new fine filter 43 can then be applied
on the support body 43 before it 1s again inserted into the filter
liner 34. The filter liner will then be folded such that 1t
achieves a large filter area. The filter liner 34 can then again be
inserted into the dust container 31 before the dust container 1s
locked 1n the housing 20.

The hand held vacuum cleaner 11 can, 1f the operator so
desires, be fixed to the shait part 10 whereby the tube part 29
1s moved to its retracted position at the same time as the
clectrical circuit of the hand held vacuum cleaner via the
connection 25 1s connected to the electrical circuit in the shatt
part. This means that the motor fan unit of the hand held
vacuum cleaner and the electric motor of the brush roll 13
now can be activated by means of the operating knob 17
whereby additional energy 1s supplied by means of the bat-
teries 18 1n the shait part. The shaft part can then be used as a
normal so called stick cleaner for cleaning larger surfaces
such as a floor whereby dust laden air 1s sucked in through the
nozzle 12. This air via the flexible tube passage 15 passes to
the 1nlet channel 27 of the hand held vacuum cleaner after
which the dust particles are separated 1n the dust container 31
in a manner described above.

10

15

20

25

30

35

40

6

It should be stressed that the hand held vacuum cleaner
and/or the shait part 1n a conventional manner 1s provided
with a connection, not shown, for an electrical charger to
charge the batteries which are placed 1n the shaft part and/ or
the hand held vacuum cleaner. The vacuum cleaner might of
course also be mains supplied.

The mvention claimed 1s:

1. A vacuum cleaner apparatus for operatively securing a
hand held vacuum cleaner (11) having a housing (20) com-
prising a motor-fan unit (22), a dust container (31), and an air
passage (27), the vacuum cleaner apparatus comprising:

a shaft part (10) to which the housing can be removably

secured, the shait part comprising a handle (16) and one
or more batteries (18);
a floor nozzle (12); and
a tube passage (135) configured to connect the floor nozzle
to the air passage when the housing is secured to the
shaft part.

2. The vacuum cleaner apparatus according to claim 1,
wherein the shaft part (10) further comprises an electric cir-
cuit operably connected to said one or more batteries (18).

3. The vacuum cleaner apparatus according to claim 2,
wherein at least a part of the electric circuit 1s operably con-
nected to the hand held vacuum cleaner (11) via a connection
(25) when the housing (20) 1s secured to the shaft part (10).

4. The vacuum cleaner apparatus according to claim 3,
wherein the shaft part (10) further comprises an operating
knob (17) that 1s operably connected to the hand held vacuum
cleaner (11) via at least a part of the electric circuit when the
housing (20) 1s secured to the shaft part.

5. The vacuum cleaner apparatus according to claim 1,
wherein the shait part (10) further comprises an electrical
charger connection to charge the one or more batteries (18).

6. The vacuum cleaner apparatus according to claim 1,
wherein the floor nozzle (12) comprises an electrically driven
bush roll (13).

7. The vacuum cleaner apparatus according to claim 6,
wherein the electrically driven bush roll (13) 1s driven by an
clectric motor, said motor receving energy ifrom the one or
more batteries (18).

8. The vacuum cleaner apparatus according to claim 1,
wherein the motor-fan unit (22), when activated, 1s supplied

with energy by means of the one or more batteries (18) when
the housing (20) 1s secured to the shatt part (10).
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